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Synopsis ....................................

The epidemiologic field investigation is an important
tool used by the Centers for Disease Control (CDC) to
provide assistance to State, local, and international
public health agencies. The Epidemic Intelligence Serv-
ice (EIS) of the CDC is an ongoing program that gives
physicians and other health professionals opportunities
to learn and practice epidemiology.

In the period 1946-87, EIS Officers and other pro-
fessional staff based at CDC headquarters participated
in 2,900 epidemiologic field investigations requested by
State, local, and international public health agencies.
Nearly two-thirds of the investigations involved infec-
tious disease problems, while 13 percent involved non-
infectious conditions; for 21.1 percent, the etiology of
the problem was unknown when the investigation was
initiated. Among the specific subcategories, bacterial
causes were the most common, accounting for 864
(29.8 percent) of all investigations. During this 41-year
period, an increasing proportion of the field epi-
demiologic investigations involved public health prob-
lems of noninfectious etiology. Trends in the types of
investigations done probably represent the influence of
such factors as CDC's priorities, organizational struc-
ture, and budget; the size of the EIS Program; national
health initiatives; and the States' needs and programs.

SINCE ITS INCEPTION, the mission of the Centers for
Disease Control (CDC) has required the agency to com-
bine the science of epidemiology with the approaches of
other public health disciplines in providing assistance to
State, local, and international health agencies. Because
CDC represents a service-oriented resource for public

health constituencies, the programs and methods that it
uses emphasize the provision of services in the "field"
setting-that is, at the site of the problem or need. The
epidemiologic field investigation (1) is one of the most
important tools used by CDC to assist constituents.

In July 1946, the Communicable Disease Center was
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created from the Office of Malaria Control in War
Areas and assigned responsibility to assist States with
the control of a broader range of communicable dis-
eases (2). This role for the new agency included techni-
cal assistance and training to address problems that
exceeded the States' resources or were interstate or
national in nature. In October 1947, CDC was made
responsible for helping States to conduct epidemiologic
investigations of communicable disease outbreaks. To
meet this need, and to increase the number of field-
trained epidemiologists in the United States, the Epi-
demic Intelligence Service (EIS) Program was created
at CDC in 1951 (3).

Operating continuously since 1951, the EIS enrolls
approximately 60 new officers each year and assigns
them primarily to organizational units within CDC or to
State public health agencies. The EIS Program is a
unique opportunity for health professionals not only to
learn practical epidemiology but also to provide essen-
tial services to CDC's public health constituents. As an
integral part of CDC's professional staff, EIS Officers
have played a key role in helping CDC respond to
requests from State, local, and international public
health agencies that need epidemiologic assistance. The
first EIS Officers investigated primarily outbreaks of
acute communicable diseases. Since the late 1960s,
however, the spectrum of problems addressed by EIS
Officers and other CDC professional staff has broad-
ened considerably to include chronic diseases, occupa-
tional health, injuries, environmental health, and
others.
The experiences of EIS Officers and other CDC staff

in providing epidemiologic field assistance reflect a
combination of CDC's own evolution as well as the
changing needs of its constituents. Because these expe-
riences give some indication of the distribution of
important public health problems, the information
which characterizes these experiences in field work may
be of use in planning, staffing, and allocating resources
for epidemiologic field investigations. In addition, the
information should be of archival value to State health
departments and other agencies that CDC has assisted.

In this article, we describe the process by which
CDC provides field epidemiologic assistance and use
CDC and EIS records to summarize this experience for
the 41-year period, 1946-87. The analysis in this report
illustrates the types of public health problems that come
to the attention of CDC and the opportunities that these
problems provide for EIS Officers to learn practical epi-
demiology in the field.

The Epidemiologic Field Investigation

Within the Public Health Service, CDC is the lead
agency for control and prevention of disease through its

Figure 1. Epidemiologic field investigations by the Epidemic
Intelligence Service, by year, 1946-87

NOTE: Thes la used the "EpAld field response admInisnatIve mechanism
desrilbed h 'The EpIdmIogIc Feld InvestigatIon." Somein Invoved oter CDC
P s staff.

relationship with State health departments. Because
CDC serves a variety of constituents, several strategies
are used to meet this responsibility. The direct dispatch
of CDC staff to States to participate in epidemiologic
field investigations is a major form of assistance. Other
modalities of assistance with problems in field settings
include telephone consultations, on-site technical con-
sultations or hazard evaluations, the analysis of data
sent to CDC from State health agencies, and the assign-
ment of CDC staff to State, local, or international
health agencies.

Because of the primary legal responsibility each State
has to protect the health of its residents, States have
maintained the prerogative of investigating outbreaks
and other disease problems. Accordingly, CDC has
always abided by these defined lines of responsibility
and authority and, by convention, requests for epi-
demiologic field assistance are made by the State Epi-
demiologists on behalf of the State public health agency
(4). However, the requests may have been originated by
a local public health agency, hospital, private-sector
health-care provider, private citizen, or other Federal
agency (for example, the Indian Health Service). Under
special circumstances, such as interstate or multistate
outbreaks, CDC may take the lead in initiating inves-
tigations. CDC also provides assistance to international
health organizations or ministries of health in other
countries.
CDC headquarters-based EIS Officers are usually

assigned to help a public health agency that needs field
assistance, although other CDC professional staff may
be involved in a support role, in the actual field
response, or both. In most field investigations, EIS
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Officers work under the direction of State and local
public health officials who have requested assistance
and who bear ultimate responsibility for the problem
and its solution.

Every effort is made to respond to requests for epi-
demiologic field assistance. When a State or interna-
tional health agency formally asks for assistance, the
response to this request is referred to as an "Epi-Aid"
within CDC. This term denotes that a specific admin-
istrative mechanism has been invoked to support the

field response and that prescribed guidelines will be
used by the EIS Officers and other professional staff
who are involved. In addition, this category of inves-
tigation usually involves EIS Officers who are based at
CDC headquarters, rather than those who are assigned
to State health departments.
As soon as the decision is made to provide field

assistance, a memorandum, known as the Epi-1, is pre-
pared by the supervisor of the assigned EIS Officer(s)
to notify the CDC Director and others (for example, all
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State Epidemiologists) about the problem, the request,
and the planned investigation (see box on page 606).
The final report required for each investigation is also
prepared as a memorandum. This report, known as the
Epi-2, documents in full detail the background to the
problem, the methods used in the investigation, epi-
demiologic analyses and findings, a discussion, and
recommendations for the control or prevention, or both,
of the problem. These memoranda inform key CDC and
State authorities about field investigations and also
serve training and archival functions. In addition, by
requiring EIS Officers to describe thoroughly their rea-
soning, actions, and recommendations, the final report
represents a critical part of the learning process for the
officers.

Methods

To characterize the experiences of CDC and the EIS
in providing epidemiologic services, we examined each
of the 2,900 Epi-l memorandums associated with epi-
demiologic field investigations in the period 1946-87.
For each investigation, we abstracted the following
information: the date the investigation was initiated; the
disease or problem primary category (that is, infectious,
noninfectious, occupational-environmental, etiology
unknown) and subcategory (for example, infectious:
viral, noninfectious; diabetes) that prompted the inves-
tigation; the organ system involved; the source of the
request (that is, domestic or foreign); and the type of
investigation anticipated.
We also examined a systematic sample (every sixth

Epi-2 memorandum) for the period 1946-80 to abstract
the following additional information on each investiga-
tion: the problem setting (for example, school,
residence, restaurant); predominant age group(s)
affected; epidemiologic study design; and categories of
statistics used. Because during the period 1980-87
changes in reporting practices and policy resulted in a
substantial reduction in the completion rate for Epi-2s,
we chose not to sample them for this period. Epi-2 or
equivalent final reports were available for 1,887 (82.9
percent) of the 2,276 investigations completed through
1980. Epi-2s were not completed for a variety of rea-
sons: for example, EIS Officers may have separated
from CDC and the Public Health Service, investigations
may not have reached final conclusions, or for admin-
istrative reasons.

Results

Temnporal trends. Of the 2,900 Epi-Aid field inves-
tigations initiated in the 41-year period, only 26 were
conducted before 1951, the year that the EIS was
formed. Following 1951, the annual number increased

Figure 2. Epidemiologic field investigations by the Epidemic
Intelligence Service, by problem category and by 5-year intervals,

1950-87

'Includes 31 problems requig a d rent cls atIon ( ) whenythe I st onsted.

NOTE: TheseIn ns used the "Epi-Aid" field response administrtive mechanism
describod In "The Epemioogic Field Investigation." Somein involved oher CDC
professIona staff.

substantially; in 1974, 122 investigations were initiated
(fig. 1).

Problems of infectious etiology accounted for 1,882
(64.9 percent) of the investigations, noninfectious prob-
lems for 233 (8.0 percent), and occupational or
environmental health threats for 142 (4.9 percent). For
643 (22.2 percent) of the investigations, the problems
could not be classified under these categories and were
categorized as "unknown" or "other" when investiga-
tions were initiated (see table). From 1950 through
1979, an increasing proportion of field epidemiologic
investigations involved public health problems of non-
infectious etiology (fig. 2). The number of investiga-
tions for selected problem categories for various periods
are shown in figure 3.

Geographic location. When examined by location,
2,643 (91.1 percent) of all investigations were done in
the United States. The most commonly involved States
were Georgia, Florida, Texas, California, New York,
and Pennsylvania (fig. 4). In 100 instances, the inves-
tigation involved more than one State. A total of 257
investigations were done in U.S. possessions or territo-
ries or in other countries, including Puerto Rico and the
U.S. Virgin Islands (59), other U.S. possessions (20),
Central and South America (36), the Caribbean (35),
Africa (32), Asia (19), Europe (22), the Pacific (15),
and Canada and Mexico (19).

Specific characteristics. The most frequent subcatego-
ries of problems involved bacterial causes, which
accounted for 864 (29.8 percent) of all investigations,
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Figure 3. Epidemiologic field investigations by the Epidemic
Intelligence Service, by selected problem categories and period,

1946-891

'Numbers for 1988-89 are estimates.

NOTE: These in used Fe "EpiAid" field response administrafve mechanism
described in "The Epiemiogic Foeld Invesigation." Some investigations involved oter CDC
professional staff.

Classification of problems in epidemiologic field investigations
involving the Epidemic Intelligence Service, 1946-87

Problem Number Percent

Infectious ............................. 1,882 64.9
Bacterial ............................ 864 ....

Viral .............................. 743 ....

Parasitic ............................ 170 ....

Mycobacterial, rickettsial, and
chlamydial ........................ 43

Fungal ............................. 22 ....

Other .............................. 40 ....

Noninfectious ......................... 233 8.0
Cancer ............................. 113 ....

Reproductive health ........ ......... 32 ....

Medical therapy, intervention ......... 28 ....

Birth defects ........................ 25 ....

Intentional injury homicide, suicide .... 11
Drug, alcohol abuse ........ ......... 10 ....

Nutritional .......................... 6 ....

Other ............................. 8
Occupational, environmental ...... ...... 142 4.9

Toxic, chemical exposure ......11...... i ....
Natural disaster ........... .......... 22 ....

Radiant energy exposure ...... ....... 3 ....
Other .............................. 6 ....

Unknown ............................. 612 21.1
Other .............................. 31 1.1

viral for 743 (25.6 percent), parasitic for 170 (5.9 per-
cent), and cancer for 113 (3.9 percent) (see table). The
gastrointestinal tract was the organ system involved in
555 (19.1 percent) of the investigations, multisystem
involvement in 561 (19.3 percent) investigations, the
nervous system in 394 (13.6 percent), the liver in 285
(9.8 percent), the respiratory tract in 222 (7.7 percent),

and other organ systems in 881 (30.4 percent) of the
investigations. Problems primarily of animal popula-
tions accounted for 125 (4.3 percent) of all investiga-
tions.

Outbreak investigations represented the most com-
mon approach to problems, accounting for 2,282 (78.7
percent) of the total. They were followed by 335 (11.6
percent) case studies, 95 (3.3 percent) environmental
health hazard evaluations, 62 (2.1 percent) program-
evaluation investigations, and 125 (4.3 percent) other
types of investigations.

Epi-2 subsample. Analysis of the Epi-2 subsample of
370 investigations shows that they involved multiple
settings, age groups, and study design methods; there-
fore, totals exceed 100 percent. Residential or com-
munity settings were the primary site in 49.7 percent of
the investigations. Hospitals were involved in 14.9 per-
cent of the investigations, schools or universities in
10.8 percent, agricultural or rural locations in 10.3 per-
cent, the workplace in 7.8 percent, military bases in 3.5
percent, recreational settings (such as camps and clubs)
in 2.4 percent, and other settings in 31.6 percent.

In some investigations, the problem involved multi-
ple age groups. Neonates were the age group primarily
affected in 6.8 percent of the investigations; infants, in
9.7 percent; preschoolers, in 16.5 percent; school-age
children, in 27.8 percent; adolescents, in 16.8 percent;
adults ages 19-44 years, in 29.5 percent; adults ages
45-64 years, in 16.2 percent; and seniors, in 6.2 per-
cent. For 23.2 percent of the investigations, no specific
primary age group appeared to be affected.

In some investigations, more than one study design
was employed. A cross-sectional design was used in
90.3 percent of the investigations; case-control design,
in 14.9 percent; and cohort design, in 4.9 percent. Sig-
nificance tests first appeared in the subsample in 1965,
and their use steadily increased throughout the period.
Bivariate statistics were introduced in 1965, used again
in 1967, but they did not appear regularly until after
1970. Standardization and the use of epidemiologic
measures of association appeared in 1973, although
measures of association were not used frequently until
after 1978. Nonparametric statistical tests and multi-
variate analyses first appeared in 1975; although multi-
variate methods were used with increasing frequency,
nonparametric methods appeared only sporadically.

Discussion

During the period 1946-70, the number of epi-
demiologic field investigations involving collaboration
between CDC and other public health agencies
increased dramatically. At the same time, shifts
occurred in both the patterns of the problems investi-
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Figure 4. Epidemiologic field investigations by the Epidemic Intelligence Service, by State, 1946-87

NOTE: These invesiations used the "Epi-Aid" fold response Adminisrve mechnism decwlbed in "The EpidemiogiceFed Investigation." Some investigations involved other CDC
prfessional staff.

gated and in the nature of the investigations. The expla-
nations and implications for some of these observations
are readily apparent. For example, the large number of
investigations done in Georgia probably reflects CDC's
presence in that State and the exceptional opportunities
to combine service and training. Nonetheless, the data
also indicate the substantial distribution of services
provided elsewhere in the United States and throughout
the world.
A second illustration relates to the settings. Although

most investigations involved problems in communities
or residential locations, at least one-quarter occurred in
institutional settings, such as hospitals and schools.
Continuing demographic shifts are likely to require Fed-
eral, State, and local public health agency staffs to
increase their use of epidemiology in addressing prob-
lems in child care centers, nursing homes, and other
institutional settings.

Less straightforward is the interpretation of the over-
all temporal trend in field investigations and the shift in
types of problems investigated. These trends probably
are influenced by several interrelated factors both inter-
nal and external to CDC, including CDC's priorities,
organizational structure, and budget; the size of the EIS
Program; the States' needs and programs; and national
health initiatives, such as the 1990 Objectives for the
Nation. For example, until the mid-1960s, CDC

involvement with the epidemiology of cancer was lim-
ited. In 1965, however, a leukemia unit was created
within CDC and supported by the National Cancer
Institute; from 1965 to 1969, cancer-related problems
were the focus of 40 epidemiologic field investigations
(fig. 3).
The States' priorities are critical and may also deter-

mine the number and type of requests for epidemiologic
assistance. The plateau in the number of investigations
done annually, noted initially during the mid-1960s
(fig. 1), may have reflected the increasing numbers of
EIS Officers assigned to the States, thereby augmenting
the States' capacities to conduct their own investiga-
tions. During the 1980s, the number of investigations
done each year declined relative to numbers in the pre-
ceding decade; this trend might reflect the increasing
supply of epidemiologists (0.6 epidemiologists per mil-
lion persons in 1976 compared with 1.1 per million in
1983) and the capacities of the States to carry out inves-
tigations independently (4).
The programs and needs of States probably also

account for the observed trends. By convention, the
State Epidemiologists have served as a focal point for
communications regarding epidemiologic activities in
the States and at CDC. Previously, control of communi-
cable diseases represented the major area of concern to
both State Epidemiologists and CDC. More recently,
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State Epidemiologists have become responsible for an
expanding range of problems, such as birth defects,
cancer control, maternal and child health, smoking, and
injuries (4). As the States intensify efforts directed at
such problems, they may require additional assistance
from newly formed CDC units, such as the Division of
Injury Control, which can provide EIS Officers and
other appropriate and specific resources.

Although we report on a large number of investiga-
tions, the findings do not reflect the overall occurrence
of such problems in the United States during the period
examined. Many, if not most, of these problems may
be investigated and managed entirely by State and local
public health agencies. In addition, because this article
is focused on epidemiologic field investigations done
primarily by headquarters-based EIS Officers, it over-
looks the substantially greater number done by those
who are State-based. For these reasons, it is likely that
the clusters, outbreaks, and epidemics brought to
CDC's attention represent a biased sample of these
problems within the United States.
The diversity of problems brought to CDC's attention

and addressed by epidemiologic field investigations
continue to serve an invaluable training function. The
experience gained by EIS Officers who participate in
these investigations has important implications for pub-

lic health practice in the United States. A survey in
1983 found that 39 percent of State epidemiologists and
24 percent of all other epidemiologists working in State
health departments were EIS alumni(ae) (4). Thus, for
many EIS Officers, participation in epidemiologic field
investigations helps to prepare them for eventual public-
service careers as epidemiologists in State public health
agencies. As new and increasingly complex public
health problems challenge CDC and the States, the
impetus to use epidemiologic field investigations and
training experiences to solve these problems will be
even greater.
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Synopsis .....................................

A random sample of 232 U.S. hospitals was sur-
veyed. Of those hospitals, 75 percent had hepatitis B
vaccination programs. The presence of a program was
associated with hospital size (60 percent of those with
100 beds, 75 percent with 100-499 beds, 90 percent
with 500 or more beds; P=0.0013) and hospital loca-
tion (urban 86 percent; rural 57 percent; P<0.001).
The frequency of needlestick exposures per month
among hospital personnel and hospital location were
directly related to and best predicted the existence of
hepatitis B vaccination programs.

All hospitals with programs offered vaccine to high-
risk personnel (as defined by the hospital). Seventy-
seven percent of hospitals paid all costs for vaccinating
high-risk personnel; 19 percent paid for any employee
to be vaccinated regardless of risk status. Forty-six per-
cent of hospitals with programs were estimated to have
vaccinated more than 10 percent of all eligible person-
nel, and 13 percent to have vaccinated more than 25
percent of eligible personnel.

The highest compliance rates were associated with
hospitals paying for the vaccine and requiring vaccina-
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